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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an element, which can 
emit the light with a ~ 
'" nigh luminance at a low power and which has high stability, 
by providing a 

material for emitting the light between a positive electrode 
and a negative 

electrode so as to emit the light with the electric energy, 
and doping the 

material with dopant for emitting the light. 

SOLUTION: Donor material is used for doping of an electron 
transporting 

layer. In the case of doping a hole-transporting layer, an 
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acceptor material 

is used. As the donor materials, alkali metal, alkali earth 
metal and amino 

compound are used. Sodium and potassium or the like, which 
can be easily 

deposited in the vacuum and which is easy to be diffused in 
the organic thin 

film, is desirable. Quantity of doping is desirably set at 
5% or less in 

consideration for damages to the organic material.. As the 
electron- transporting material to be doped, tris, aluminum, 
bis or the like is 
used. 
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[1S3<«2] K-/-?yh#K^-tt£#-5"0^fc£ 

[fii*Ji4] v-vvyzKizw&n&towtwm 

Y-j^y ho H— t> 1 0%lMTrS)5 £ fc 

[ft*S6] v-vyyzKhm&^&imizttLx 
tnmmismcomm?. 20 
xtmmm&z tvz^zzt zimt -t&mm 1 ib 
imsmi ttat&jmsuzmtz. 1 1 <t ot h- 

[0001] 

/ptmxth. Ay75>f k mi. j>t-vt. m 30 
fit mm. m^^%t'<wmizmmm%MVim. 

[0002] 

i&mzm>ix&£oiz%r>xztz. zcom^t. mm. 
mmv&rx'<vimm%ft. mmmm&z tizx 

[0003] mmmmmmTimmmzm&zzt 40 

S*Ut(Appl. Phys. Lett. 51 (12) 
21, p. 9 13. 1987) . 3^ 7 ?ti«^ 

a. iTomxmLHzjEi[mm.ffi i JT^>^ 
®. mmx-h*). fr^m?mmx'hb&hvx <8 

fc LTM g : A g ^M^tJttO-CJ) 0.10 Vgg 
WlliftmETl 0 0 0c d/m i! c7)Jibfe^*rpp|gX'& 

->tz. mat. ±.ae>m?ffifmm(?>mizmmt®m so 
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■0>5£>tf>i>&3>#\ mmiz\±ajr y ?1t(Dffif8.t& 
WklX^Z. 

[ o o o 4 1 £<oj: 3 ^TTitnTnm&zmtx'Z 
nimvm*ft±z-*tz>ztm&x'bh. wm& 
mziziimmmfotjcofti.. m?mM&ft±.. 
xz<m%(r>E&<>)c?)ijmmz.i>ti&. mm. 
mn^mmfitfo±ixm?nm!iZfo±Zitz>m 

k LX. &m¥6-3 223 6 2^'m£m*rt&Zk 
a { T'£6. W*>. #&$8fc«l 0-t Kodfv^yy 
[ h ] >^S^fr*^v £#o<I k 

[0005] — wfax^fii-f t t ism^ 

-196 9 80-^&?8. 1^^836 3-2 64 6 9 2^ 
n. ^f§3¥2-15595^4^s «Pi3¥2-2 34 3 
9 4^#. #§B¥4 - 2 1 2 2 8 7^«^ri:'fc:. £ 

fztmtot zix^<n&mk(ommm0>ft&z£&m? 

mAfo±lZ^Xit. tiffi¥7- 2 6 8 31 

iz. ttzmm&kiiWin#m®mm±-rzBtHxm 
m®k ^m*w>*ix?ix0)miffim*i> x o tc* 

^*-rS*&* s «iB¥4 - 1 3 3 2 8 6^&mzsm% 
tlX^&. 
[0006] 

[%«PJ*^L J: o t-tSIBS] *JSKBfcHi-SI63K« 

T*^ rtT^^'e^ S ^ k izi-yXmtiMmk^: 

tfftfrititziblz. JBfLO&Acolttfm&xm^mtZ 
-WtlzmfrZ.^ktfXZtcfr^tz. ZZT. HoifcOi 

o<,z%T®m&<m^ttmm8tLfz*). m^co&tM 
mi±vxm?mfczfi±.z-£x^&. 
[ooo7] la>u xmmTtzm&iizm^mtt 

m^xi>n?<omni*&ix^&. tt:. mm&m 
m&mi5iVz\iiL>0>&mki}WMi<?>&&mte. mt 
iz%&x'$>&tztt>gfri>m i < . **vvy?mzmi 

1z<0. mL<8±l%^k1z*>£m : ?-imff&TLX 

tioi. m^m^-mrniz^xiimmmm 
^tz^z^^cmmifmt^jiwm^x'bh^ 

&l. &ni}X'imBimA^&x^m&<vM\m?£ 
mm-hz\kzmk-?z>h<7>xf>&. 

[0008] 
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fc. 

[0009] 

t/ps^a. ?oa. n 

>y^;k KSSI. M*. T^rfy. sm fremiti 

lt«. ig^. gHt» k . mw>v*7^ warn* 

yj*7A ( I TO ) Wblrfhtl&W. Ji?-->-7toL 

®<ut i Toimtzimzmk txhif h z. t s 

^S&fe&m^tftx^Xh&K. £tz. 18. 

SIS. T/PS^A. ?OA, ^y^r , 

mmtftttz z t tfx-z &ztirt> i>ism:&mx$> 
mmmm&m^<rmt\z^%t^^mkx 

frh\tmsscefoh^tim$.L\.\mt\i3ooci/ 30 

□OTO I TOW&X'btUm^W&t LX®mt& 
*\ 3i£-mi OQ/Ogjg<9fflK<D«£^8Efc:3:o 

v \ I TO^Jf^tifitittt^i^TttfitS^i t W 
X'Z&tiK ffl^l 0 0~3 0 0nm<T)ST'fflV>^ilSi 

$&O<7)iZ-\-ft%m?>-tft>tl&J;\.V0X'. 0. 7mmJSl 
l-btUi+ftX-bZ. /ryAcotimz-o^Xlt. tfyX 

UW. S i (^SriWV'Cy T=i-h£ii 

mx'Z&. iTovmf&mii. m^t-Aa. 
[ooio] n.mi. mnv-vyrmtm&Lxti 
m. «.\ ^s^a. ?oa. r^s 

^>7A. >f yv^A&ifO&B. ifc<i^fL^^aSrjB 50 
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[ooii] i ) jBimm/ft 

2) jEfimm/mm/wmmm. 3) m. 
m/wmm. 4 ) &±<mizhwmz-Miz$i£ 

<tv\ ep*>. m z m^.t lxh. ±mi ) -3) <r>m 
wiffi&nmz* ) 5 ) cox o tmxmsm&tittSk 

ttmz-mm j r&t:vx'i>£\\ 

[0012] jEmmmi5jEnmmt?\<mx\ $>&^ 

ixHvmmtiiktt^ftmmizi m&itti. mm 

mtflt LTJiN, N " -y'7i-^-N, N " -I? 
(3 *1~)V-7 -4, 4 ' - : JTz.y (TP 
D ) ^rfc'cT) M» 7 x -/l^T S >H. N - 4 V 7nt^ 

^N'y-;^t'c7)3ars>is. twjyi^k ^ 

#v^-%ximm-&#t:mmizii-?z,xv 

;k tfvisvy&ztm* L^tmizmzzti&i* nx 

mx-iBLmm$:BfiLLxi>x^u zjmmi. 
zm.ia£tzimmLxi>x\.\ mtif. nommm 
izmjmtmtLx. z-?y9u~,T-y*mtLx 
m^xT p d zmm LtzjEnMmmiim^&mzzfe 

fct h L . XV \L-)VJS)V>*/-)V*tZT P D z#wl l 

[ooi3] mMmi&zimfrt>mfot vxm 

iix^tzryhy-ty^uy^ ZLXmftWJx 
b Kn4fy<// [ h ] *y v yt»offitt . m 
)\,7?is^ywm. y~?vymm#. tt-wrY- 

tt-v&TY-A&im* ^TVTVKivvvywm 

W*yy*-uymmfo. ZLX. xm-*yx.ym 
m#%t'tfmxz&. &t:mmizmm-&v->*y 

htLX\±. wm<r»v7\sy. *+9V]?yWWIk. i? 
my?±>WMt* 7xywy6 6o. dcm 
i. Nile Red. ^jv-y, ^vyy^fr^c 
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[0014] wrmmmt txu. wftzs-ibtuz 

tttffirz-mmt LT b U X ( 8 - b Ho^yJfy y J 
7h) TVl'S-^A. fx ( 1 0-t Kn^OV 
[h] 4fy'jy5h) ^'J'JW, 2- (4-h'7i- 10 
;P) -5- (4-t-^f-;P7x-yP) -1, 3, 4- 
3f^y7V-;P ( t - B u P B D ) KZntty- zST 

-Jl'ZftttXSIWtt*) 1 . 3 - b'X < 4 - 1 - 

x-Zl'-l, 3. 4-:*3ftJW'J;l') h'7i-l/y 
(OXD-lK 1, 3-b'X (4-t-:Tf-/l^7x- 
7P-1, 3, 4-3f^-r^y'J^) 7x-^y (OXD 

- 7 ) , b y r/-*i@W*, 7x+y hu »j y^gi 

[0015] JSLt^)iE?L^mB. m^i^fc 20 

*>\ iS4H4£^fcLT;Kyigftb'-;K ;i?y#-** 
-K *yx^>\ jKU (N-b'-;MMloKV- 

. *y.*?7kX:??yV-K iKy^f-ykX^'J 
v-K dfyxxf/K ^yx;P7*y, jK^x-v- 

xf-;Hr;Pn-x N BtSb*r:;K ABSffifli. ^y»7V 

!/\s>®^ *m®m. j-vrmm. *?$.y®m. * 30 

ISfntfyxxx/l-ifflg. 7VMf-k«B\ x#*MMk 

[0016] m,^h^m<mmmt. msmmk 

\t. &m\mmm. n?t r -^mmmimxtt£ t 
w momte. mtz^&^m£mzi>s.h<r>x 
m&t&zttexww. ggi«tc«i 0-1 000 

nmOMfrtiWUftlh. .40 
[0017] «^x^;l,^-tJi±tcEg[^^jg-r 

d. mtiti^&t&txz&tsm^i^-x'm; 
crm&tm^tih «t 0 iz-t h *<.% xh h . 

[0018] *!|BJtCi3^T^B^«fiii:l±. TOfeO 

mm&m#3 0 %v±x$>tu$miz±$ %mit% 

vvft*. JffiSWfcJi 1 0 OXiZiZ^HtflSt U*. 1 TO 
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ox. m*w&tco>^>AZw%tft>mm-h&m 
mwmt. mzw&i&swtkmizfrtii 
ximffi%m<7>m&ift^ztm£i\K ztnth 
m&n&&z<7)*mL<?>bhTgmm:&m Lt&> 
m&cvm&fimuM&zmmz z t iz± ~>x$> 

fcf&Zttf$>&t:#>Xb&. tot> wsutm&z 

<n£ £xmm Ltz\,wx¥^*fflfeWBmtf'£mt . 
isu m&ztz^ig&immmzimzftttzzt 
h^mxb&v. muni*?-? i)v?~*?=r&7 4)V 
^-im^x^.^h^mm^m^x'bh. 

[0019] #3£HBKt>WC H-ty^i, £f&fcK'J 
v-<o i 5 tzm?ftnWmnWffiM&fa±&t>Vlz 

?\t. m?mmmtJEnjmtimti>t>iiL->x^?>. « 
ot. Y-v>?<mmt. mmm^itmmm. 

Jjft±<7)t'*>t>Ti>imxZ&. l*u *m\<r>%& 

mizn^&mmiJtotzmtLx^&ztfrh. 
mxmwv-vyytz^xmftmz^?. £-r. k 
-v>rzfrot:tbt l ztev-j*>htf l isgxi) f ) . Vf- 
nmmizv-v>7-ruzte. ¥i—wuntm^t. 
mz. in[mmizY-v>7^hm£\i.. r?*.?? 
-mmzm-t&ztizKi. ^i—mmmt. T)v 

I^>iHMWr4f]!(8WfWL*. #Xi>M£$X®%izm 

mxzx. mtmcowzmLL*rt-ui-hvvj*. a 

A. Xhoyf"7A, -r7y>7A. TV^—TWIRt. L 

\^mxhh. v-vyrmziimQtetfb*). ttsgn 

fc fc F-b-yj/^ixS!||jKt»LT 1 

OJ^JaTT'^^^fc^S^tV^. W^ftK^O^-^ 
£#&^£fc5%jaT* I .t | 5#£U\ K-by^* 
a^S IMS^fc'<7)ai^^fflV^T«««ELT£ 

U A^mco^-Jim^J*®^^?^ 3 0—10 0 
nm<^ > *-^-€T'3nmJaT. ff^L<Jil. 
5 nmlSlT. Mfcff £ L<\i0. 5 nmflTTi) 0 . V 
^^>7A^0^{i, t-^-fiT5 0 nmtlT. 
jf^KlilOn mJJIT. Igtff^ L < 14 1 n mOTT' 
t>1. ^^A^StD^-Ji. t-^-ffSOnm 
OT. £ L < It 5 n mar. mz#£ Uainrnfl 
TTftOs i-bU^J^^mc^Si^it. t^-ttl0 
nmJJlT. ffltL<Ji3nmUlT. Hfc»*L<J41 n 
mWTTi>0. ^y7A^Sc0^{4. tx^-ffi-Cl 
OnmJJIT. 0iL<»43nmmT. Mfc»*L«41 

^. mmm^m^mnz^Kmtti^. 
fSfr&miziixmzm&tfif&th. m«wt*z 




[0020] UTOi. V-Vy71Mtm~TLX frt> 

zttfx-zh. 

[0021] K-b"y^§ft6S7i}j**mi: LXii. 
mg.V>hVX (8-bKadf^Jf/'jy7h) 

( I I I ) . h'X ( 1 0 -b Ko^y^V [ h] 
^yjy^h) ^'J'J^A. 2-(4-b'7x^)- 
5- (4-t-71-)l>7*-)V) -1. 3, 4-**V 
VTV-)V ( t - B u P B D ) & fc*<D:*4f fyT/-* 

mfo&WmtfeO 1 , 3 - h'X ( 4 - 1 - x ^ 

-1,3, 4-^^/11^) t'7i-U> (OXD 
-1). 1. 3-b*X (4-t-rf-;l^7x-/l^- 1, 
3, 4-^^^/V)U) 7 3L-V> (OXD -7) „ 
h'J7V-JWR§BWfc ^x^yhnyy^igftt&fc' 
iWrMU^ ^ix^^tfflti. *HII5SttBT&* 

ITO/N, N"-y'7i-^-N, N"-^*(3-* 
f^7i-;H -4, 4 " -i^TSy (TPD) /MJ 

x (8-bKn3fi^yyy7M t^S-^a ( 1 1 
i ) / y f-* A/s8£ic<fc»Ji L?ts^ -c<i. h y * 

(8-bKo^^4fyyy7h) TVI'S^A ( I I 

i ) tfmMmT$>& 1 1 *> tzmmmttrnt txnm 

m*%t:LX^&. ±tz. b'X ( 1 0-b Fu^isO 
V [h] dryy/^H <y y>A^ri:t,Rttco«flE5- 

[0022] 

i$mmi ar. mMm&xvtmMimxxw'M 
wm?&i)K *mntztit><m£*^xmfczti&i> 

<7)X'ii^\ 

[0023] mmrni 

ITOtf^X^fcffiS^^SfcflJOaiU 12 mm 

i|I<9iTO®#S£J:dfcx.y^y^Ljt. zcnmLZ 

^Lfc&fcuv-*yy^g£MLT*^jM*fS 

t-b yhL-ClXl0- 4 Pafc^TK^I#L^. 
TTyl'Stl.offKN, N'-^x-^-N, N" 
-y (3-^f^7i-;H -4,4" -y'TiV?: 
0. 3nm/^«omST'13 0nm^*L. ^Wt^y 
9MW&7t—- by^/P*^hyx (8-bh'oJf^y 
yy^h) r;P5-«>A ( I I I ) £|^t<0. 3nm 
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/&<m&T' 1 0 0 n m|£» Lfc . S54>T5X5mra 

A2rlnm^#LT*^. 0. 5nm/WMfl^ 
150nmmt. 3|s^^(i. 4 VT4 c d/m*?) 
W&fWhhlX. 7V-1. 75mAT213cd/ra 
2 . 12V-19 5mAtl6730cd/m J (^)iM 

[0024] mmi2 

10 ITO*^XKR$-J?r^C0^:^?(CflJ9ajt. 12 mm 
«gcOITO®*sgSi5tx.yf-y^L3t. i<0ffi«5- 

tHr»/M.TlXl0-*Pati-C«^I^Ufc„ *L 
X ?>?)Vm? Z ~fe y-b/kfr 1 ^:? ? o 5^ T-y £ 

0. 3nm/»<7)MT'2 0nm, ^^7*Stl.'3 
»f#>£>b'X (m-^f^7i-/^^A/-^) £0. 
3 nm/^c7)aJKT-l 0 0 nmfi*U SBC^y^lMR 

fey-tyk^hyx (8-bKo^>-^yyy5 

h) (III) £Rt<0. 3nm/»« 

20 j&gT 10 0 nmlf Lt. K£tfC5 X 5 mmM 
WT^SJ;3tvx^5r-b«y hLt. %<n&. 
X7->#—hipt>0. OSnm/^cOjffircyf-^A^ 

1. OnmmmLXi)^. 0. 5 n m/#«0&jrC7^ 
S-«7AS:2 00nm^*Lfe. 5-. 61V 
Tl 1 5 c d/m^CO^t* 1 ^^ 7. 4 2V- 
5. 0 0mA«Dffi^T128 9cd/m 2 <D3BI£BJg 

[0025]H36W3 

IT0#7Xg«S-fifr£O*£3fcffl9*U 12mm 
30 IgcOITO^^Sid^x-yf-y^LJt. ^<0SR2" 

a?*L^tuv->ryy^s-ifeLT*^^^»a 

fc-fe-y h LT 1 X 1 0 * P atZt-CXS&lS Lfc. * L 

x ?>?n-m? 7 — t >*.Mj>p>&7 9 o v-T-y 5: 

0. 3nm/^c0jaEST2 0nm. SV%TT;l^5^&o 

b'X (m-^Wi-^l/AY-yl,) £0. 
3 nm/^^aiT'l 0 0 nmlfL. mz?>?Jl-m 

9 j— fey-b;i^£>hyx (8-bKo^^yyy^ 

h) T^S-^A (III) S:Rt<0. 3nm/#<7) 
3LTC1 0 0 nm^#Ufc. S£+-C5 X 5mmft«l 
40 WC'#Si^(c-7X^5r-b ybLit. Z<r>&. 

A7->#-hfrt>0. OSnm/^f^JgT-yf-^A^ 
0. 5nmg£ttLTA>£>. 0. 5nm/#«agt7^ 
5-'7i»£2 0 0nm^*L^. 4. 92V 

Tl 17cd/m2c05BK* I ^>^ 6. 7V-5. 
0 OmA<7)fi«73Tl 3 7 5 c d/m^COfBiaSS^ 

[0026] ISifiW4 

ITO^xa^S-Bf^^^tflJOaiL. 12mm 

(gmTO^aqgSidCx-yf-y^ut. ^<7)S«£ 
50 a#L^atUV-^-Vy38SIS:tefC*^K2g^*a 
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fc-b-y bl/ClxiO-*Pat;;£-C«£3l£L*:„ -tL 
X9V J -*i>-t)Vfrt>m7 Su^T—V* 

0 . 3 nm/8*9j&gT'2 Onm > gV^T^StSO 

b'X (m-^fyP7i^^A'/-/l.) 2:0. 
3nm/#cT)jSJST'10 0nm^L. WZflsflVSk 

by-b7l^£>MJX ( 8-b Kn^^y »J /5 
M TVl^-^A (III) £|iUt<0. 3nm/W 
j&gT' 1 0 0 nmgg*U:„ Jf£4>T'5 X 5mm£|«D# 
7**T'£&i3fc:v.X7£-byhU:„ -f<7)fjL ?y?* 
X^fytf-hA^O. OSnm/^eoaaT'Jf-^AS: 10 
0. OlnralfUH, 0. 5 nm/#COfflgTT 
^5n^A^2 0 0nm^LJt. 5. 01 

VT1 20cd/m 2 <OfKfe5^|2»^iX. 6. 7 8V- 
5. 0 0mA«Offili*T'14 4 8cd/ni 2 <O^3lQ»JS 

[OO27]HM0!5 

ITOtf^X^fc^^^SKflJOtfJU 12 mm 

K-b-yM.Tlxi0-«PaK£-e«23l#U:. -5-1, 20 
•CT^5-f^3r*»^N, N ' -y'7i-;HN, N" 

( 3-^f-;U7x-;U) -4. 4 " -y'TSyJ 
0. 3nm/#<0j$ST13 0nmH*L. ^V^T^V 
fe^-fe^^h'JX (8-fcKo^rv^y 
•J/5h) T^S-^A (III) £RC<0. 3nm 
/^SSrC10 0nmig5»U:. *^t5X5mm 
ft<7)*Wt*§ &£o izvx ? Sr-fe y b Lfc. Z<?)®. 

ASrl nmH«LT*^. 0. 5 n m/^c^rgTlgSr 
150nmIfUc. 4VT3cd/ / m2<7) 30 

S&fc&^A.fU 7V-1. 7 2mAtl53cd/m 
2 , 13V-1 55mA-C1321 0cd/m*<OSSf& 

[0028]HJtW6 

ITOtfyXmfcZmfettZZlzmiilU 12mm 
«g?> 1 TO^*«SS X o CX >y -?-y^LT*«£ifcfrL 
tz. ^Ut'-y^/^N'V-;^^oDX^yt:^jBt 

(fflS8. 5mg/g). 0. 5jum<0PTFE7^^ 

Wf4 773-f 4 y^T^U b'^/l^/WiV— )V£ 2 40 
OnraWLt (3LBfffl8E5 0mm/#) . ZV>mfc 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the element which can change 
electrical energy into light, and relates to the light emitting device and its manufacture method for the 
field- like emitters which can be used for fields, such as a display device, a flat-panel display, a back 
light, lighting, an interior, an indicator, a signboard, and an electrophotography machine. 
[0002] 

[Description of the Prior Art] Research of the organic laminating thin film light emitting device of 
emitting light in case the electron poured in from the negative electrode and the electron hole poured in 
from the positive electrode recombine in the organic fluorescence body pinched by two poles has come 
to be done actively in recent years. Multicolor luminescence by this element choosing high brightness 
luminescence under a thin shape and low driver voltage and fluorescence material is the feature. 
[0003] It was shown for the first time by C.W.Tang and others of KODAKKU that an organic 
laminating thin film emits light in high brightness (913 Appl.Phys.Lett. 51 (12) 21 p. 1987). The typical 
composition of the organic laminating thin film light emitting device which the research group of 
KODAKKU presented prepared Mg:Ag one by one on the ITO glass substrate as the tris (8-hydroxy 
quinolinolato) aluminum which is the diamine compound of electron hole transportability, and a 
luminous layer, and is also an electronic transporting bed, and a negative electrode, and green 
luminescence of 1000 cd/m2 was possible for it at about [ 10V ] driver voltage. Although there are some 
which are changing composition, such as what has prepared the electronic transporting bed by which 
functional separation was carried out with the luminous layer other than the above-mentioned element 
component, now, the composition of KODAKKU is followed fundamentally. 
[0004] If electronic supply can be promoted with such an element, it is possible to raise an element 
property. For electronic supply promotion, improvement in electronic transport capacity, the 
improvement in electron-injection efficiency, and three kinds of methods of the both can be considered. 
For example, JP,6-322362,A can be illustrated as an example which improves the electronic transport 
capacity in an element and raises electronic supply. That is, since the 10-hydroxy [BENZO h] quinoline 
metal complex has high electronic transport capacity in this official report, it is shown that an element 
performance higher than the element using tris (8-hydroxy quinolinolato) aluminum is shown. However, 
it is well-known that conductivity improves by doping in conjugated-system polymer like a 
polyacethylene or polypyrrole. 

[0005] As the electronic supply promotion by on the other hand improving an electron injection. That 
use of the low work function cathode which are alkali metal, magnesium, calcium, beryllium, and those 
alloys, such as a lithium, is desirable JP,60- 196980, A, JP,63-264692,A, To JP,2-15595,A, JP,2- 
234394,A, JP,4-212287,A, etc. moreover, about the improvement in an electron injection by mediation 
of the vapor codeposition layer of the organic substance and these metals The method of carrying out 
vapor codeposition to JP,7-268317,A so that each component of a cathode material and an organic 
material may increase gradually in order to prevent interfacial peeling of a cathode and an organic layer 
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again is indicated by JP 5 4- 133286, A. 
[0006] 

[Problem(s) to be Solved by the Invention] In the light emitting device about this invention, when an 
electron hole and an electron are poured in from a positive electrode and a negative electrode, 
respectively and reunion happens within an element, luminescence becomes possible. However, with the 
conventional technology, since there was no material which shows high electron mobility, the pouring of 
an electron hole could not be more superior and it was not fully able to discover an element property. 
Then, a high material of electron mobility is developed as mentioned above, or an electronic injection 
efficiency is gathered and the element performance is raised. 

[0007] However, the electronic transportation material which suited this light emitting device is 
restricted considerably, and electronic supply is insufficient of material even if it uses the material which 
shows the highest property of now. Moreover, since it is very activity, if it is intense, and it does not 
prepare a capping layer or degradation does not close severely, in order for an element property to fall 
instantly and to use vapor codeposition in a mixolimnion or an alloy cathode, control of each component 
was difficult for the mixolimnion of the aforementioned low work function electrodes and these metals, 
and the organic substance, and it was deficient in it also in about [ that a process is complicated ] or 
repeatability, this invention solves this problem, and high brightness luminescence is possible with low 
power, and it aims at offering an element with high stability. 
[0008] 

[Means for Solving the Problem] That is, the matter which manages luminescence exists between a 
positive electrode and a negative electrode, and this invention is an element which emits light with 
electrical energy, and can solve the aforementioned technical problem by doping a dopant to the matter 
which manages the aforementioned luminescence. When doping a dopant to the matter which 
furthermore manages the aforementioned luminescence, the manufacture method which can be doped 
only by exposing an organic layer to the metallic fumes of a minute amount also unexpectedly was 
found out, and it resulted in this invention. 
[0009] 

[Embodiments of the Invention] It is not limited [ polymers / conductive / especially /, such as inorganic 
conductivity matter, such as copper iodide and copper sulfide,, the poly thiophene, polypyrrole, and the 
poly aniline, ], although it is good and there are at least one kind of element chosen from an indium, tin, 
gold, silver, zinc, aluminum, chromium, nickel, oxygen, nitrogen, hydrogen, an argon, and carbon to 
bird clappers / many / as the component, if transparent in order that a positive electrode may take out 
light in this invention. Although a tin oxide, a zinc oxide, indium oxide, and a tin-oxide indium (ITO) 
are raised as a desirable example in this invention Although ITO excellent in processability can raise as 
a suitable example especially in the display use which gives patterning processing etc. It is also possible 
to lower surface electrical resistance, or for metals, such as silver metallurgy little for voltage drop 
suppression, to be contained, and to use tin, gold, silver, zinc, an indium, aluminum, chromium, and 
nickel as a guide electrode. Chromium is a metal suitable also from the ability to give the function of 
both a black matrix and a guide electrode especially. Although it is not limited since resistance of a 
transparent electrode just supplies sufficient current for luminescence of an element, from a viewpoint of 
the power consumption of an element, it is desirable that it is low resistance. For example, although it 
will function as an element electrode if it is an ITO substrate below 300ohms / **, since supply of the 
substrate about lOohms / ** is also attained now, especially the thing for which a low resistance article 
is used is desirable. Although the thickness of ITO can be arbitrarily chosen according to resistance, it is 
usually used in many cases among 100-300nm. Moreover, since a glass substrate should just have 
sufficient thickness to use soda lime glass, an alkali free glass, etc., and for thickness also maintain a 
mechanical strength, it is enough if there is 0.7mm or more. About the quality of the material of glass, 
although the alkali free glass is more desirable since the direction with little elution ion from glass is 
good, since the soda lime glass which gave barrier coats, such as Si02, is also marketed, this can be 
used. Especially as for the ITO film formation method, an electron beam method, the sputtering method, 
a chemical reaction method, etc. do not receive a limit. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/12/03 



Page 3 of 8 



[0010] The negative electrode usually adjoins the doping layer, and especially if there is electrical 
conductivity and electronic pouring can be realized, it will not be limited. Specifically, the alloy using 
metals, such as platinum, gold, silver, copper, iron, tin, zinc, carbon, palladium, chromium, aluminum, 
and an indium, or these metals etc. is mentioned as a desirable example. If the easy pod stability of 
formation of an electrode is taken into consideration especially, silver, aluminum, an indium, etc. can 
mention as a desirable example especially. Although it will not be restricted especially if the method of 
producing these electrodes can also take flows, such as resistance heating, an electron ray, sputtering, 
ion plating, and coating of a paste, in this invention, the resistance heating vacuum deposition made 
easily is used. 

[001 1] the gestalt which looked like [ the matter which manages luminescence ] further 1 electron-hole 
transporting bed / luminous layer, 2 electron-hole transporting bed / luminous layer / electronic 
transporting bed, 3 luminous layers / electronic transporting bed, and the combination matter more than 
four, and was mixed with it — and you may be independent any 5 luminous layer That is, it is also good 
to prepare further the layer which contains the luminescent-material independent or the luminescent 
material, electron hole transportation material, and/or electronic transportation material other than the 
multilayer laminated structure of the above 1-3 like 45 as element composition. 
[0012] An electron hole transporting bed is electron hole transportation material independent, or is 
formed of electron hole transportation material and a macromolecule binder. As an electron hole 
transportation material, they are N and N'-diphenyl. - Triphenylamines, such as N, N'-JI (3- 
methylphenyl) -4, and a 4'-diamine (TPD) Tertiary amine, such as N-isopropyl carbazol, a pyrazoline 
derivative, A stilbene system compound, a hydrazone system compound, the heterocyclic compound 
represented by an OKISA diazole derivative and the phthalocyanine derivative, By the polymer system, 
especially although the polycarbonate which has the aforementioned monomer in a side chain, a styrene 
derivative and a polyvinyl carbazole, polysilane, etc. are desirable, it is not limited, such electron hole 
transportation material ~ the case of a laminating type element -- independent — an electron hole 
transporting bed - you may form - two or more kinds ~ mixture ~ or you may carry out a laminating 
For example, the electron hole transporting bed which carried out the vacuum evaporationo of the 
phthalocyanine to the ITO transparent electrode first, followed it as an electron hole transportation 
material, and carried out the laminating of the TPD stabilizes the performance of an element, and 
voltage resistance of the element which has the electron hole transporting bed which distributed TPD in 
a polyvinyl carbazole improves. 

[0013] The anthracene and pyrene by which luminescent material was mainly known as an emitter for 
some time, And besides the above-mentioned tris (8-hydroxy quinolinolato) aluminum or the 10- 
hydroxy [BENZO h] quinoline metal complex For example, a screw styryl anthracene derivative, a 
tetrapod phenyl butadiene derivative, A coumarin derivative, an OKISA diazole derivative, a 
JISUCHIRIRU benzene derivative, By a pyrrolo pyridine derivative, a peri non derivative, the 
cyclopentadiene derivative, the OKISA diazole derivative, the thiadiazolo pyridine derivative, and the 
polymer system, a polyphenylene vinylene derivative, a poly para-phenylene derivative, the poly 
thiophene derivative, etc. can be used. Above-mentioned rubrene, Quinacridone derivative, 
diazaindacene derivative, phenoxazone 660, DCM1, Nile Red, and peri non, moreover, as a dopant 
added to a luminous layer, a perylene, a coumarin derivative, etc. can use it as it is. 
[0014] It is required to convey the electron from a negative electrode efficiently as an electronic 
transportation material in inter-electrode [ which was able to give electric field ], electron-injection 
efficiency is high and it is desirable to convey the poured-in electron efficiently. For that purpose, an 
electron affinity is large, moreover electron mobility is large, it excels in stability further, and to be the 
matter which the impurity used as a trap cannot generate easily at the time of manufacture and use is 
demanded. As matter which fulfills such conditions, tris (8-hydroxy quinolinolato) aluminum, screw 
(10-hydroxy BENZO [h] quinolinolato) beryllium and 2-(4-biphenyl)-5-(4-t-buthylphenyl)- OKISA 
diazole system derivatives, such as 1, 3, and 4-OKISA diazole (t-BuPBD), — 1 of the OKISA diazole 
dimer system derivative which raised thin film stability, 3-screw (4-t-buthylphenyl -1,3, 4-oxadizolyl) 
biphenylene (OXD-1), There are 1, 3-screw (4-t-buthylphenyl -1,3, 4-oxadizolyl) phenylene (OXD-7), 
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a triazole system derivative, a phenanthroline system derivative, etc. 

[0015] Although the material used for the above electron hole transporting bed, a luminous layer, and an 
electronic transporting bed can form each class independently As a macromolecule binder, a polyvinyl 
chloride, a polycarbonate, polystyrene, Poly (N-vinylcarbazole), a polymethylmethacrylate, poly butyl 
methacrylate, Polyester, a polysulfone, a polyphenylene oxide, a polybutadiene, A hydrocarbon resin, 
ketone resin, a phenoxy resin, the poly ape phon, a polyamide, Solvent fusibility resins, such as an ethyl 
cellulose, vinyl acetate, ABS plastics, and a polyurethane resin It is also possible to distribute 
hardenability resins, such as phenol resin, a xylene resin, a petroleum resin, a urea resin, melamine resin, 
an unsaturated polyester resin, alkyd resin, an epoxy resin, and silicone resin, etc., and to use. 
[0016] Although especially the formation method of the matter of managing luminescence is not limited 
[ method / coating / resistance heating vacuum evaporationo, electron beam evaporation, sputtering, a 
molecule laminated layers method, ], resistance heating vacuum evaporationo and its electron beam 
evaporation are usually desirable in respect of a property. Although the thickness of a layer cannot be 
limited since it is based also on the resistance of the matter which manages luminescence, it is 
experientially chosen from for 10-1000nm. 

[0017] Although electrical energy mainly points out a direct current, it is also possible to use a pulse 
current and alternating current. Although especially a limit does not have current value and a voltage 
value, when the power consumption of an element and a life are taken into consideration, it is the power 
from which the brightness maximum with low energy is obtained as much as possible. 
[0018] Although there will be no serious obstacle in use if the light transmission of the light of a 
transparent electrode is 30% or more in this invention, the direction near 100% is ideally desirable. 
Although an ITO electrode etc. has some which show 80% or more of light transmission, it is necessary 
to choose, balancing an element property, since what has low surface electrical resistance has many 
which have a low light transmission. Fundamentally, as for a transparent electrode, it is desirable to have 
permeability almost of the same grade over the light whole region. This is because it may change when 
the actual luminescent color penetrates a transparent electrode, when the transparent electrode which has 
absorption only in a certain specific wavelength is used, therefore — usually — the luminescent color — it 
remains as it is, and since he wants to use it, average permeability is needed Although it is also possible 
to give absorption positively to change a color, make it however, technically easier to usually discolor 
using a light filter or an interference filter. 

[0019] Doping has the purpose which closes carrier pouring in the improvement row in electrical 
conductivity of the organic layer in an element like conjugated-system polymer in this invention, if easy. 
The element of this invention consists of electronic transportation material and electron hole 
transportation material. Therefore, the effect of doping is expectable by both electron hole transport 
capacity and the improvement in electronic transport capacity. However, since it aims at the 
improvement in electronic transport capacity especially in the case of this invention, an example is 
shown about doping to an electronic transporting bed. First, in order a dopant is required in order to 
dope, and to dope to an electronic transporting bed, the donor nature matter is used. On the contrary, 
when doping to an electron hole transporting bed, the acceptor nature matter will be used. As for the 
donor nature matter, alkali metal, alkaline earth metal, the amino compound, ammonia, a tetrapod thia 
full BAREN derivative, a tetrapod SERENAFURUBAREN derivative, etc. are mentioned. The sodium 
which can carry out vacuum evaporationo easily in a vacuum, and is easy to diffuse in an organic thin 
film especially, a potassium, a lithium, magnesium, calcium, barium, strontium, samarium, and 
ammonia are desirable matter. Although it is desirable that it is 10% or less, when the damage to the 
organic substance is taken into consideration to the matter which will be doped if there is a suitable 
value in the amount of doping and the thing of a performance manifestation is taken into consideration, 
5% or less is more desirable. You may think that the thickness measurement in the quartz-resonator 
monitor at the time of vacuum evaporationo is usually contrasting it although it is desirable to carry out 
measuring amendment and to usually set using measuring methods, such as SIMS, as for the amount of 
doping. Namely, when the thickness of an electronic transporting bed is 30-100nm in the case of a 
lithium metal, 3nm or less 1.5nm or less is 0.5nm or less still more preferably preferably in a monitor 
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value, in the case of a magnesium metal 50nm or less lOnm or less is lnm or less still more preferably 
preferably in a monitor value, in the case of a calcium metal 30nm or less 5nm or less is lnm or less still 
more preferably preferably in a monitor value, in the case of a sodium metal With a monitor value, 
preferably, it is lnm or less still more preferably, and, in the case of a potassium metal, you may 
consider that 3nm or less lOnm or less will go into the aforementioned suitable value at the monitor 
value if lOnm or less 3nm or less is lnm or less still more preferably preferably. Although an 
evaporation rate also influences the property of an element greatly, the optimal speed exists by the 
element composition metallurgy group. Although not shown separately, it is important to use these 
optimal evaporation rates. 

[0020] A cathode is succeedingly performed, after doping operation is completed. If the electric power 
supply to an element is possible for this, it can use any material. Compared with the electrode which 
uses an alloy, a stable electrode material can be used at this point, and since it is not necessary to carry 
out vapor codeposition, the property of an electrode can also be discovered with sufficient repeatability. 
Specifically, platinum, gold, silver, copper, iron, aluminum, an indium, palladium, chromium, nickel, 
zinc, carbon, a tantalum, a tungsten, a conductive polymer, a tin oxide, ITO(s), or these alloys can be 
used. If metaled resistance and metaled stability are taken into consideration, gold, silver, copper, and 
aluminum chromium can mention as a more desirable example. 

[0021] The aforementioned tris (8-hydroxy quinolinolato) aluminum as an electronic transportation 
material doped (III), screw (10-hydroxy BENZO [h] quinolinolato) beryllium and 2-(4-biphenyl)-5-(4-t- 
buthylphenyl)- OKISA diazole system derivatives, such as 1, 3, and 4-OKISA diazole (t-BuPBD), - 1 
of the OKISA diazole dimer system derivative which raised thin film stability, 3 -screw (4-t- 
buthylphenyl -1,3, 4-oxadizolyl) biphenylene (OXD-1), Although 1, 3 -screw (4-t-buthylphenyl -1,3, 
4-oxadizolyl) phenylene (OXD-7), a triazole system derivative, a phenanthroline system derivative, etc. 
are mentioned, such material may function as a luminescent material while being electronic 
transportation material. That is, ITO/N, N'-diphenyl - With N, N'-JI (3-methylphenyl) -4, and the 
element that carried out the laminating of a 4 ! -diamine (TPD) / tris (8-hydroxy quinolinolato) aluminum 
(III) / lithium / the silver one by one, while tris (8-hydroxy quinolinolato) aluminum (III) is luminescent 
material, the function as an electronic transportation material is achieved. Moreover, the function that 
screw (10-hydroxy BENZO [h] quinolinolato) beryllium etc. is the same is achieved. 
[0022] 

[Example] this invention is not limited by these examples, although an example and the example of 
comparison are given and this invention is explained hereafter. 

[0023] The example 1ITO glass substrate was cut down in the predetermined size, and it ********** e( j 
so that the ITO band of 12mm width of face might remain. After washing this substrate and performing 
UV-ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 
1x10 to 4 Pa. And N from an alumina crucible, N'-diphenyl - 130nm vacuum evaporationo of N, N f -JI 
(3-methylphenyl) -4, and the 4 ? -diamine was carried out by 0.3nm/second in speed, and similarly lOOnm 
(III) of tris (8-hydroxy quinolinolato) aluminum was continuously deposited by 0.3nm/second in speed 
from the Knudsen cell made from a tantalum. The mask was set so that the element of 5x5mm angle 
might be made in a vacuum. Then, after carrying out lnm vacuum evaporationo of the lithium by 
O.lnm/second in speed from the tungsten boat, 150nm of silver was deposited by 0.5nm/second in 
speed. As for this element, luminescence of 4 cd/m2 was accepted by 4V, 213 cd/m2 was obtained by 
7V-1.75mA, and the highest luminescence brightness of 16730 cd/m2 was obtained by 12V-195mA. 
[0024] The example 2ITO glass substrate was cut down in the predetermined size, and it **********ed 
so that the ITO band of 12mm width of face might remain. After washing this substrate and performing 
UV-ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 
1x10 to 4 Pa. And lOOnm vacuum evaporationo of the 20nm (m-methylphenyl carbazole) of the screws 
was continuously carried out [ Knudsen cell / made from a tantalum / 0.3nm/second in speed ] by 
0.3nm/second in speed from the alumina crucible in the copper phthalocyanine, and, similarly lOOnm 
(III) of tris (8-hydroxy quinolinolato) aluminum was further deposited by 0.3nm/second in speed from 
the Knudsen cell made from a tantalum. The mask was set so that the element of 5x5mm angle might be 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/12/03 



Page 6 of 8 



made in a vacuum. Then, after carrying out l.Onm vacuum evaporationo of the lithium by 
O.OSnm/second in speed from the tungsten boat, 200nm of aluminum was deposited by 0.5nm/second in 
speed. The luminescence brightness of 1289 cd/m2 was obtained with the low power this element of 
whose luminescence of 1 15 cd/m2 is accepted by 5.61V, and is 7.42 V-5. 00mA. 

[0025] The example 3ITO glass substrate was cut down in the predetermined size, and it **********ed 
so that the ITO band of 12mm width of face might remain. After washing this substrate and performing 
UV-ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 
1x10 to 4 Pa. And lOOnm vacuum evaporationo of the 20nm (m-methylphenyl carbazole) of the screws 
was continuously carried out [ Knudsen cell / made from a tantalum / 0.3nm/second in speed ] by 
0.3nm/second in speed from the alumina crucible in the copper phthalocyanine, and, similarly lOOnm 
(III) of tris (8-hydroxy quinolinolato) aluminum was further deposited by 0.3nm/second in speed from 
the Knudsen cell made from a tantalum. The mask was set so that the element of 5x5mm angle might be 
made in a vacuum. Then, after carrying out 0.5nm vacuum evaporationo of the lithium by 
O.OSnm/second in speed from the tungsten boat, 200nm of aluminum was deposited by 0.5nm/second in 
speed. The luminescence brightness of 1375 cd/m2 was obtained with the low power this element of 
whose luminescence of 1 17 cd/m2 is accepted by 4.92V, and is 6.7V-5.00mA. 

[0026] The example 4ITO glass substrate was cut down in the predetermined size, and it ******** ** e d 
so that the ITO band of 12mm width of face might remain. After washing this substrate and performing 
UV-ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 
1x10 to 4 Pa. And lOOnm vacuum evaporationo of the 20nm (m-methylphenyl carbazole) of the screws 
was continuously carried out [ Knudsen cell / made from a tantalum / 0.3nm/second in speed ] by 
0.3nm/second in speed from the alumina crucible in the copper phthalocyanine, and, similarly lOOnm 
(III) of tris (8-hydroxy quinolinolato) aluminum was further deposited by 0.3nm/second in speed from 
the Knudsen cell made from a tantalum. The mask was set so that the element of 5x5mm angle might be 
made in a vacuum. Then, after carrying out O.Olnm vacuum evaporationo of the lithium by 
O.OSnm/second in speed from the tungsten boat, 200nm of aluminum was deposited by 0.5nm/second in 
speed. The luminescence brightness of 1448 cd/m2 was obtained with the low power this element of 
whose luminescence of 120 cd/m2 is accepted by 5.01V, and is 6.78V-5.00mA. 
[0027] The example 5ITO glass substrate was cut down in the predetermined size, and it ********** e d 
so that the ITO band of 12mm width of face might remain. After washing this substrate and performing 
UV-ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 
1x10 to 4 Pa. And N from an alumina crucible, N ! -diphenyl - 130nm vacuum evaporationo of N, N'-JI 
(3-methylphenyl) -4, and the 4'-diamine was carried out by 0.3nm/second in speed, and similarly lOOnm 
(III) of tris (8-hydroxy quinolinolato) aluminum was continuously deposited by 0.3nm/second in speed 
from the Knudsen cell made from a tantalum. The mask was set so that the element of 5x5mm angle 
might be made in a vacuum. Then, after carrying out lnm vacuum evaporationo of the magnesium by 
O.lnm/second in speed from the alumina crucible, 150nm of silver was deposited by 0.5nm/second in 
speed. As for this element, luminescence of 3 cd/m2 was accepted by 4V, 153 cd/m2 was obtained by 
7V-1.72mA, and the highest luminescence brightness of 13210 cd/m2 was obtained by 13V-155mA. 
[0028] The example 6ITO glass substrate was cut down in the predetermined size, it **********ed so 
that the ITO band of 12mm width of face might remain, and the substrate was washed. It dissolved in 
the dichloroethane of a polyvinyl carbazole (concentration 8.5 mg/g), it filtered with the 0.5 -micrometer 
PTFE filter, and the solution was adjusted. 20nm of polyvinyl carbazoles was applied by ITO substrate 
DIP coating from this solution (a part for 50mm/in pull-up speed). With the mask, it set to the vacuum 
deposition machine and vacuum length was carried out even at 2x10 to 3 Pa so that the element of 
5x5mm angle could do this substrate. And 150nm (III) of tris (8-hydroxy quinolinolato) aluminum was 
deposited by 0.3nm/second in speed from the Knudsen cell made from a tantalum. And after carrying 
out l.lnm vacuum evaporationo of the sodium by 0.2nm/second in speed from the tungsten boat, 150nm 
of silver was continuously deposited by 0.3nm/second in speed from the tungsten boat. As for this 
element, luminescence of 2 cd/m2 was accepted by 4.5V, 195 cd/m2 was obtained by 8.4V-2.0mA, and 
the highest luminescence brightness of 1 1370 cd/m2 was obtained by 14.2V- 100mA. 
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[0029] The example 7ITO glass substrate was cut down in the predetermined size, it ********** e d so 
that the ITO band of 12mm width of face might remain, and the substrate was washed. This substrate 
was set to the vacuum deposition machine, and vacuum length was carried out even at 2x10 to 3 Pa. And 
N from the Knudsen cell made from a tantalum, N'-diphenyl - 50nm vacuum evaporationo of N, N'-JI 
(3-methylphenyl) -4, and the ^-diamine was carried out by 0.3nm/second in speed, and similarly 60nm 
(III) of tris (8-hydroxy quinolinolato) aluminum was continuously deposited by 0.3nm/second in speed 
from the Knudsen cell made from a tantalum. At once, the chamber was returned to atmospheric 
pressure, and the mask was set so that the element of 5x5mm angle might be made. Then, after carrying 
out Inm vacuum evaporationo of the calcium by 0.3nm/second in speed, 150nm of silver was deposited 
by 0.3nm/second in speed. As for this element, luminescence was accepted by 4V, 135 cd/m2 was 
obtained by 10V-1.19mA, and the highest luminescence brightness of 13230 cd/m2 was obtained by 
18V-124mA. 

[0030] The example 8ITO glass substrate was cut down in the predetermined size, and it ********** e d 
so that the ITO band of 12mm width of face might remain. After washing this substrate and performing 
UV-ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 
2x10 to 3 Pa. And N from the Knudsen cell made from a tantalum, N f -diphenyl - 50nm vacuum 
evaporationo of N, N ! -JI (3-methylphenyl) -4, and the 4 f -diamine was carried out by 0.3nm/second in 
speed, and similarly 60nm (III) of tris (8-hydroxy quinolinolato) aluminum was continuously deposited 
by 0.3nm/second in speed from the Knudsen cell made from a tantalum. At once, the chamber was 
returned to atmospheric pressure and the substrate which coated the thin film was exposed to the bottom 
of ammonia saturation environment for 3 minutes. Then, after setting the mask and carrying out vacuum 
length even at 2x10 to 3 Pa so that the element of 5x5mm angle may be made, 50nm of aluminum was 
deposited by 0.3nm/second in speed by 0.3nm/second in speed. Luminescence was accepted by 5V and, 
as for this element, the luminescence brightness of 1 17 cd/m2 was obtained by 10V-2.62mA. 
[0031] The example 1 of comparison (when there is no doping) 

The ITO glass substrate was cut down in the predetermined size, and it ****** **** e( j so ^ jt q 
band of 12mm width of face might remain. After washing this substrate and performing UV- 
ozonization, it set to the vacuum deposition machine and vacuum length was carried out even at 1x10 to 
4 Pa. And N from an alumina crucible, N'-diphenyl - 130nm vacuum evaporationo of N, N'-JI (3- 
methylphenyl) -4, and the 4 f -diamine was carried out by 0.3nm/second in speed, and similarly lOOnm 
(III) of tris (8-hydroxy quinolinolato) aluminum was continuously deposited by 0.3nm/second in speed 
from the Knudsen cell made from a tantalum. The mask was set so that the element of 5x5mm angle 
might be made in a vacuum. Then, 150nm of silver was deposited by 0.5nm/second in speed. As for this 
element, luminescence of 2 cd/m2 was accepted by 6V, 160 cd/m2 was obtained by 10V-3.63mA, and 
the highest luminescence brightness of 2910 cd/m2 was obtained by 16V- 150mA. 
[0032] The example 2 of comparison (when there is no doping) 

The ITO glass substrate was cut down in the predetermined size, it ********** e d so that the ITO band 
of 12mm width of face might remain, and the substrate was washed. This substrate was set to the 
vacuum deposition machine, and vacuum length was carried out even at 2x10 to 3 Pa. And N from the 
Knudsen cell made from a tantalum, N f -diphenyl - 50nm vacuum evaporationo of N, N ! -JI (3- 
methylphenyl) -4, and the 4 , -diamine was carried out by 0.3nm/second in speed, and similarly 60nm 
(III) of tris (8-hydroxy quinolinolato) aluminum was continuously deposited by 0.3nm/second in speed 
from the Knudsen cell made from a tantalum. At once, the chamber was returned to atmospheric 
pressure, and the mask was set so that the element of 5x5mm angle might be made. Then, 50nm of 
aluminum was deposited by 0.3nm/second in speed. As for this element, luminescence was accepted by 
5V, 100 cd/m2 was obtained by 12V-1.86mA, and the highest luminescence brightness of 2320 cd/m2 
was obtained by 18V-75mA. 

[0033] The example of comparison 3ITO glass substrate was cut down in the predetermined size, it 
**********ed so that the ITO band of 12mm width of face might remain, and the substrate was washed. 
It dissolved in the dichloroethane of a polyvinyl carbazole (concentration 8.5 mg/g), it filtered with the 
0.5-micrometer PTFE filter, and the solution was adjusted. 20nm of polyvinyl carbazoles was applied by 
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ITO substrate DIP coating from this solution (a part for 50mm/in pull-up speed). With the mask, it set to 
the vacuum deposition machine and vacuum length was carried out even at 2x10 to 3 Pa so that the 
element of 5x5mm angle could do this substrate. And lOOnm (III) of tris (8-hydroxy quinolinolato) 
aluminum was deposited by 0.3nm/second in speed from the Knudsen cell made from a tantalum. And 
after carrying out 30nm vacuum evaporationo of the lithium by 0.2nm/second in speed from the tungsten 
boat, 150nm vacuum evaporationo of the silver was continuously carried out by 0.3nm/second in speed 
from the tungsten boat, and the laminating negative electrode was obtained. 360 cd/m2 was obtained by 
15.9V-4.0mA, and, as for this element, the highest luminescence brightness of 1820 cd/m2 was obtained 
by 19.7V-20mA. 

[0034] The example of reference (detection of the dopant in an electronic transporting bed) 
The ITO substrate was started and washed in size of 1x2mm. After performing UV-ozonization, it fixed 
to the vacuum deposition machine and vacuum length was carried out even at 1x10 to 4 Pa. And N from 
an alumina crucible, N'-diphenyl - 90nm vacuum evaporationo of N, N'-JI (3-methylphenyl) -4, and the 
^-diamine was carried out by 0.3nm/second in speed, and similarly lOOnm of tris (8-hydroxy 
quinolinolato) galliums was continuously deposited by 0.3nm/second in speed from the Knudsen cell 
made from a tantalum. Then, magnesium was deposited by 0.5nm/second in speed from the tungsten 
boat, and 150nm of aluminum was deposited by 50nm and 0.5nm/second in speed. The cathode of the 
obtained element was exfoliated using the tape and SIMS measurement was performed immediately. For 
measurement conditions, a primary ion kind is [ a 2x10 to 6 Pa degree of vacuum and H-Q-H of 02+, 
primary ion-energy 3keV, 50nm of primary ion current, 600x600 micrometers of raster fields, 60% of 
rates of the gate, 360x360 micrometers of analysis fields, and detection secondary ion ] #14 at the time 
of a cation, 0.7kV-3.0of electronic spray conditions A (F4.0), and measurement. Consequently, diffusion 
of the magnesium to the inside of the tris (8-hydroxy quin olinolato) gallium which is an electronic 
transporting bed and is also a lumitious layer was accepted^ 
[0035] 

[Effect of the Invention] this invention can also provide the prolonged drive with the high use efficiency 
of electrical energy with a stable light emitting device. 

[Translation done.] 
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